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This listing of claims will replace all prior versions and listings f claims in the application: 
Listing of Claims: 

h (Currently amended) A system for inspecting a specimen, comprising: 

a contact image sensor, comprising a light source configured to direct light toward a surface of the 
specimen and a first sensor array configured to detect light returned from the surface of the 
specimen, ^cj^jp the speci men comrmses.aj^fi^hayingj:epeatab.1e pattemfeatures»jand 
wherein 

fcplurcs, and the wafer withjQUt^c>rita ctmf> the wafer; and 

a processing device coupled to the contact image sensor and configured to analyze information 
from the dcteclcd light or the images, and ^determine a characteristic of the surface of the 
specimen. 

2. (Original) The system of claim 1, wherein the light source and the first sensor array are arranged such 
that the delected light comprises dark field light propagating along a dark field path. 

3. (Original) The system of claim 1, wherein the light source and the first sensor array arc arranged such 
that the detected light comprises bright field light propagating along a bright field path. 

4. (Original) The system of claim 1, wherein the contact image sensor further comprises at least one 
additional sensor array arranged substantially parallel to the first sensor array, wherein the light source and 
the first sensor array are arranged such that the detected light comprises dark field light propagating along 
a dark field path, and wherein the light source and at least the one additional linear sensor array are 
arranged such that the detected light further comprises bright field light propagating along a bright field 
palh. 

5. (Original) The system of claim 1, wherein the processing device is further configured to determine a 
location of defects on the surface of the specimen. 

6. (Original) The system of claim I , wherein the processing device is further configured to determine a 
number of defects on the surface of the specimen. 
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7. (Original) The system of claim 1, wherein the processing device is further configured to determine a 
type of defects on the surface of the specimen. 

8. (Original) The system of claim 1, wherein the processing device is further configured to determine a 
location, a number, and a type of defects on the surface of the specimen. 

9. (Original) The system of claim 1, wherein the defects comprise macro defects having a lateral 
dimension of greater than approximately 10 \irn, 

10. (Original) The system of claim 1, wherein the surface of the specimen comprises a front side of the 
specimen. 

11. (Original) The system of claim 1, wherein the surface of the specimen comprises a back side of the 
specimen. 

12. (Canceled) 

13. (Original) The system of claim 1, wherein the contact image sensor further comprises a fiber optic 
bundle and a fiber optic line source, wherein the fiber optic bundle is coupled to the light source, and 
wherein Ihc fiber optic line source is coupled to the fiber optic bundle. 

14. (Currently amended) Hie system of claim 1, wherein the contact image sensor further comprises a 
| light pipe, and wherein ftejlght source is coupled to the light pipe. 

15. (Original) The system of claim 1, wherein the light source comprises a linear array of high intensity 
laser diodes. 

16* (Original) The system of claim 1, wherein the light source comprises a linear array of light emitting 
diodes. 

1 7. (Original) Hie system of claim 1 , wherein the contact image sensor has a height of less than 
approximately 30 mm. 
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18. (Original) The system of claim 1, wherein the contact image sensor has a height of approximately 10 
mm. 

1 9, (Currently amended) The system of claim 1 , further comprising a rod lens array .C QJific»j:e.d-t o collect 
light from the specimen, wherein each rod lens of the rod lens array is coupled to one sensor of the first 
sensor array, 

20* (Currently amended) The system of claim 1 , farther comprising a rod lens array configured, to collect 
light from the specimen, wherein the rod lens array is disposed within the contact image sensor such that 
the rod lens array is spaced above the surface of the specimen by less than approximately 10 mm. 

21. (Currently amended) The system of claim 1 ? further comprising a rod lens array configured to collect 
light from the specimen, wherein the rod lens array is disposed within the contact image sensor such that 
the rod lens array is spaced above the surface of die specimen by less than approximately 3 nun. 

22. (Currently amended) The system of claim 1 , further comprising a rod lens array co nfigured . to collect 
light from the specimen wherein each rod Jens of the rod lens array is further configured to collect the 
light relumed from the surface at substantially the same collection angle. 

23. (Currently amended) The system of claim 1, further comprising a rod lens array configure d .to collect 
light from the specimen, wherein each rod lens of the rod lens array comprises a numerical aperture of 
approximately 0.2 to approximately 0.7. 

24. (Original) The system of claim 1 , wherein the contact image sensor comprises substantially telecentric 
optics. 

25. (Original) The system of claim 1, wherein the first sensor array comprises a plurality of linearly 
aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors comprises approximately 25 
u.m. 
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26. (Original) The system of claim 1 , wherein the first sensor array comprises a plurality of linearly 
aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors is configured to produce a 
rcsolu t ion of greater than approximately 600 dots per inch. 

27. (Original) The system of claim 1 , wherein the first sensor array comprises a plurality of linearly 
aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors is configured to produce a 
resolution of approximately 1200 dots per inch- 

28. (Original) The system of claim 1, wherein the contact image sensor further comprises a circuit 
substrate coupled to the first sensor array, and wherein the circuit substrate comprises circuitry configured 
to produce a dynamic range of greater than approximately 1 2 bits. 

20, (Original) The system of claim 1, wherein the contact image sensor comprises a length of at least a 
diameter of the specimen, and wherein the diameter of the specimen comprises greater than approximately 
200 mm. 

30. (Original) The system of claim 1 , wherein the contact image sensor comprises a length of at least a 
diameter of the specimen, and wherein the diameter of the specimen comprises approximately 300 mm. 

3 1 . (Original) The system of claim I , wherein the processing device is further configured to calibrate the 
first sensor array for pixel gain variation and sensor distortion. 

32. (Original) The system of claim 1 7 wherein the contact image sensor further comprises a closed loop 
bar assembly- * 

33. (Original) The system of claim 1, wherein the system further comprises a support device configured 
to hold a specimen, and wherein the support device is configured to impart relative morion to the 
specimen. 

34. (Original) The system of claim 1, wherein the contact image sensor is configured to move with 
respect to the specimen. 
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35. (Original) The system of claim 1, wherein the system further comprises a plurality of contact image 
sensors, and wherein a first of the plurality of contact image sensors is arranged above a second of the 
plurality of contact image sensors, 

36. (Original) The system of claim 1, wherein the system furlhcr comprises a plurality of contact image 
sensors, and wherein the system is further configured to inspect a plurality of specimens substantially 
simultaneously, 

37. (Currently amended) The system of claim 1 , wherein the system further comprises a plurality of 
contact image sensors, and wherein a first of the plurality of contact image sensors aw-is_arranged laterally 
adjacent to a second of the plurality of contact image sensors* 

38. (Currently amended) The system of claim 1, wherein the system further comprises a plurality of 
contact image sensors, wherein a first of the plurality of contact image sensors aFe-is^arranged laterally 
adjacent to a second of the plurality of contact image sensors, and wherein the plurality of contact image 
sensors has a lateral area equal to approximately a surface area of the specimen. 

39. (Original) The system of claim 1, wherein the contact image sensor is coupled to a process tool, and 
wherein the process tool is configured to fabricate at least a portion of a semiconductor device. 

40. (Currently amended) The system of claim 1 7 wherein the processing device is further coupled to a 
process tool, and wherein the processing device is further configured to alter at least one parameter of an 
instrument coupled to Lhe process tool in response to the det e rmined prosonoo of defeetecbara cteristic . 

41. (Currently amended) A. system configured to inspect a specimen, comprising: 

a contact image sensor disposed above a surface of the specimen such that the-a/od lens array is 
spaced above the surface of the specimen by less than approximately 10 mm, wherein the contact 
image sensor has a height of less than approximately 10 mm, the contact image sensor comprising: 

a light source configured to direct light toward the surface of the specimen; 
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Mvhcrcjn thcrod lens array i$_configurcd to collect light returned from the surface of the 
specimen, wherein a collection angle of each rod lens is substantially equal, aftd-wherein 
the contact image sensor comprises an optical configuration for telocentric collection of 
specimen images by the rod lens arra y, .wherein the specimen comprises a^yafccM ving 
repeat ab.tc patterJlfsalarPS^ images of the 

rcpeatabTe. pattemifoiftires ; and 

a first sensor array configured to detect light collected by the rod lens array, wherein each 
rod lens is coupled to one sensor of the first sensor array; and 

a processing device coupled to the contact image sensor and configured to determine a presence of 
defects on the surface of the specimen using the deieot^^A feRe.cirnen.imaaes . 

42.-80. (Canceled) 

S 1 , (Currently amended) A method for inspecting a specimen, comprising: 

directing light from a light source toward a surface of the specimen wherein .thc.J5T>.QO mcn 
comprises, a.wajfa: .hayfaft ^.e^tablojaitemieatures ; 

collecting light returned from the surface of the specimen using a rod lens array, wherein each rod 
lens of the rod lens array comprises a diameter of approximately 10 microns, and wherein a 
collection angle of each rod lens is substantially equal; 

detecting the collected light using a first sensor array, wherein the light source, the rod lens array, 
and the first sensor array arc arranged in a contact image sensor, wherein each rod lens is coupled 
to one sensor of the first sensor array, wherein the contact image sensor is disposed above a 
surface of the specimen such that the rod lens array is spaced above the surface of the specimen by 
less than approximately 10 mm, wherein the contact image sensor comprises a height of 
approximately 10 mm, and-wherein the contact image sensor comprises an optical configuration 
for telccentric collection of specimen image -im ages by the rod lens array,, and .w herein the 
specimen images conipri^.imafie^jafJLhi^ pgatable p attern features; and 
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determining a presence of defects on the surface of the specimen from the det e ct e d light srjgcimen, 

82. (Currently amended) A method for inspecting a specimen between two process steps, comprising: 

transporting the specimen from a first process chamber to a second process chamber; 

directing light from a light source toward a surface of the specimen during said transporting; 

collecting light returned from the surface of the specimen during said transporting; 

detecting the collected light using a first sensor array during said transporting, wherein the light 
source? and the first sensor array arc arranged in a contact image scnsor^h&diilhe^p ecim en 
comprises a.-wa fer ha ying repeatable patter n fea,tiir^,^D^ ^exdrjLthe..coHected light cQmpjis^ 
specimen jmapes.ihsUcomr^ p^tterjrLfcaiur.cs,; and 

determining a presence ofdefects on the surface of the specimen from the d e t e ct e d light spegimen 
irnaggi. 

83. (Original) The method of claim 82, wherein the first process chamber and the second process 
chamber are coupled to a semiconductor fabrication process tool. 

84. (Original) The method of claim 82, wherein the first process chamber and the second process 
chamber arc coupled to a semiconductor fabrication process tool, and wherein the semiconductor 
fabrication process tool comprises a chemical-mechanical polishing tool, an etch tool, a deposition tool, a 
lithography tool, or an ion implantation tool. 

85. (Original) The method of claim 82, wherein the first process chamber is coupled to a first 
semiconductor fabrication process tool, and wherein the second process chamber is coupled to a second 
semiconductor fabrication process tool. 

86. (Currently amended) A semiconductor device fabricated by a method, the method comprising: 
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forming a portion of the semiconductor device upon a wafer; 

directing light from a light source toward a surface of the portion of the semiconductor device; 

collecting light returned from the surface of the portion of the semiconductor device using a rod 
lens array; 

delecting the collected light using a first sensor array, wherein the light source, the rod lens array, 
and the first sensor array arc arranged in a contact image sensor. jwh< ^iiithe.wafer comprises 
repeatable patU^JTci iturC5^and.wherein th e cQl1ecie.dJij ^cx>rnpxises wa fer jm^ge.sjh aLc.Qinpri se 
imaucs.o f the re peatable pattern. features: and 

determining a presence of defects on the surface of the portion of the semiconductor device from 
the detootod l i ght .^afctimageg. 

87, (Currently amended) A method for fabricating a semiconductor device, comprising: 

forming a portion of the semiconductor device upon a speeimeRwjtfer; 

directing light from a light source toward a surface of the portion of the semiconductor device; 

collecting light returned from the surface of the portion of the semiconductor device using a rod 
lens array; 

detecting the collected light using a first sensor array, wherein the light source, the rod lens array, 
and the first sensor array are arranged in a contact image senso r^w.hciein.the. wa fer comprises 
ESBS! flblfi. pattern .featurcs ^tnd wJherein t he coltecij^iir hi-conTPrise s waferima fces.th at co mprise 
images, of .the, rcro&itabte pattern f eatures: and 

determining a presence of defects on the surface of die portion of the semiconductor device from 
the d&teetod Mg fctwaf^p_agg§. 
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88. (Currently amended) A computer-implemented method for controlling a system configured to inspect 
a specimen, wherein the system comprises a contact image sensor, the method comprising: 

controlling the contact image sensor, wherein the contact image sensor comprises a light source, a 
rod lens array, and a first sensor array, comprising; 

controlling the light source to direct light toward a surface of the specimen; 

collecting light returned from the surface of the specimen^.jft fo&rijUke. specim en 
fiojnpds s$-a^ pat tern features. ^ajad-Kherein t he QolJcctcdJiflht 

comprises specimen iroages.t^ repeatabJlQj2a ilcm.feature s: and 

controlling the first sensor array to detect the collected light; and 

processing the detected light to determine a presence of defects on the surface of the specimen. . 

89. (Original) The method of claim 88, wherein the contact image sensor further comprises a fiber optic 
bundle and a fiber optic line source, wherein the fiber optic bundle is coupled to the light source, and 
wherein the fiber oplic line source is coupled to the fiber optic bundle. 

90. (Original) The method of claim 88, wherein the contact image sensor further comprises a light pipe, 
and wherein the light source is coupled to the light pipe. 

91 . (Original) The meihod of claim 88, wherein the contact image sensor firrther comprises a height of 
less than approximately 30 mm, 

92. (Original) The method of claim 88, wherein the contact image sensor further comprises a height of 
approximately 10 mm, 

93. (Original) The method of claim 88, wherein said light is collected using a rod lens array, and wherein 
each rod lens of the rod lens array is coupled to one sensor of the first sensor array. 



SN 09/965,405 Response to Office Action mailed December 8, 2003 ~ Pa^c 1 1 of 21 

PAGE 11/21 * RCVD AT 4/5/2004 1 :14:27 PM [Eastern Daylight Time] 1 SVR:USPT0-EFXRF-1/4 1 DNIS:8729306 * CSID:5127031250 1 DURATION (mm-ss):l1-52 



APR-05-20G4 HON 11:13 AM CONLEY ROSE & TAYON FAX NO. 5127031250 P. 12 



94. (Currently amended) 'Hie method of claim 88, wherein said light is collected using a rod lens array, 
and wherein the rod lens array is disposed within the contact image sensor such that the rod lens array is 
spaced above the surface of the specimen by less than approximately 10 mm. 

95. (Original) The method of claim 88, wherein said light is collected using a rod lens array, and wherein 
the rod lens array is disposed within the contact image sensor such that the rod lens array is spaced above 
the surface of the specimen by less than approximately 3 mm. 

96. (Currently amended) The method of claim 88, wherein said light is collected using a rod lens array, 
and wherein eac h rod Jens of t he rod lens array is configured to collect light at substantially the same 
collection angle. 

91 \ (Original) The method of claim 88, wherein said light is collected using a rod lens array, and wherein 
each rod lens of the rod lens array comprises a numerical aperture of approximately 0.2 to approximately 
0.7. 

98. (Currently amended) The method of claim 88. wherein thfc_contact image sensor ferthCJ^compriscs 
substantially telocentric optics. 

99. (Original) The method of claim 88. wherein the first sensor array comprises a plurality of linearly 
aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors comprises approximately 25 
pni. 

100. (Original) The method of claim 88, wherein the first sensor array comprises a plurality of linearly 
aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors produces a resolution of 
greater than approximately 600 dots per inch. 

101. (Original) The method of claim 88, wherein the contact image sensor further comprises a circuit 
substrate coupled to the first sensor array, and wherein the circuit substrate comprises circuitry configured 
to produce a dynamic range of greater than approximately 12 bits. 
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102. (Currently amended) The method of claim 88, wherein the contact image sensor^rthcr; comprises a 
length of at least a diameter of the specimen, and wherein the diameter of the specimen comprises greater 
than approximately 200 mm. 

1 03. (Original) The method of claim 88, farther comprising controlling the contact image sensor to 
calibrate the first sensor array for pixel gain variation and sensor distortion* 

104. (Currently amended) The method of claim 88, wherein the contact image sensor farther comprises a 
closed loop bar assembly. 

105. (Original) The method of claim 88, farther comprising controlling a support device to move the 
specimen with respect to the contact image sensor, 

106. (Original) The method of claim 88, further comprising controlling the contact image sensor to move 
the con (act image sensor with respect to the specimen, 

107. (Original) The method of claim 88, wherein the system further comprises a plurality of contact 
image sensors, the method further comprising controlling the plurality of contact image sensors. 

108. (Original) The method of claim 88, wherein the contact image sensor is coupled to a process tool, 
the method further comprising altering at least one parameter of an instrument coupled to the process tool 
using ihc determined presence of defects on the surface of the specimen. 

10.0. (Currently amended) An apparatus for inspecting a substrate, comprising: 

a. a light source for illuminating at least a portion of said substrate; 

b. optics for collecting light from said illuminated portio n, where in the substrate coiriprisesji 
wafer h aving rep e atable pattern features, and w herei n ft\ e .c<^ccj,c d-huhLcomprisgs.substrate 
image? lhat. r CQmprj^ 

c. a plurality of sensors for sensing said collected light; and 
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d. a processor for determining the presence of a defect or process variation on said substrate, 
wherein said optics and said sensors and at least a portion of said light source are contained in 
an integrated package proximate to and_fipasejlabQ.Ye said substrate. 

110. (Currently amended) The apparatus of claim 109, wherein the exfetenee- picsence of said defect is 
determined by comparing said portion of said substrate with another, nominally identical portion of said 
substrate. 

111. (Currently amended) The apparatus of claim 1 10, wherein said substrate «*$kwles -further c omprises 
a plurality of semiconductor dies, and said portion of said substrate is contained on one of said dies and 
said nominally identical portion is contained on another of said dies. 

112. (Currently amended) The apparatus of claim 110, wherein said substrate mefades- fiulhcr .com prises, 
on array of substantially identical elements, and said portion of said substrate is contained in a first region 
of said array and said nominally identical portion is contained ju a second region of said array. 

113. (Currently amended) The apparatus of claim 1 12, wherein said first and second FegieH-regions.arc 
contained within a single semiconductor die. 

1 14. (Currently amended) A method of inspecting a substrate, comprising inspecting said substrate with a 
contact image sensor to detect defects on said sub5tratc J j ^.QE0in.the su bstrate_po mpnitg5.,a wafer having 
repeatable pattern, features, wherein said jngpACli nU-CQjnpjis es acquiring, s ubstrate.images with tbceontact 
image, sensor .wi(ho.u.LQO nmciin ji.t he.substrate, and whereijqJ tii^substrate im ages.cojn Dxistf-images o f the 
repe_atable^ 

115. (Canceled) 

116. (Currently amended) The method of claim 443114, wherein both a front and a back side of said 
wafer are inspected. 

117. (Currently amended) The method of claim 1 14, wherein said ffl^ettofl4sr^ mspect iniLComprj^ejs 
macro defect inspection. 
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118, (Currently amended) A method of inspecting a substrate, comprising: 

a. illuminating at least a portion of said substrate; 

b. collecting light from said portion, and transmitting said collected light to a plurality of sensors 
at approximately a 1:1 magnification, wh^inJhc^ib^lrj aii?-<^prises. a waf er haying 
repcatable partem fefrtut^ ligh t compqscsjsubs toLtcJma fies that 
.c.o.irjprisciro a£cA.of .the xepeatable pat tern .features; Jmd 

c. processing data from said .p.luialitY of sensors to determine the existence of defects or process 
Variations within said portion, 

119. (Original) The method of claim 118, wherein said data is processed to detect macro defects within 
snid portion. 
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